Abstract. This paper deals with homeomorphisms F : X → Y , between Banach spaces X and Y , which are of the form
Introduction.
Let us assume that X, Y are real Banach spaces, and n a non-negative integer. Let F : X 2n+1 → Y be a continuous (2n+1)-linear operator, and let F : X → Y be defined by (1) F (x) := F x (2n+1) .
Suppose F is surjective and satisfies, for some constant C > 0, the condition
for x, h ∈ X. Then it is easy to see that F is a homeomorphism from X onto Y . Note that F which does not satisfy (2) may be a homeomorphism. The mapping F :
where F (x) := x 2n+1 is a simple example. Nevertheless, the above described class is important because of the following two theorems from [3] : (2) . Then there exists a C 2n+1 -mapping r : X → Y with r(x) = o( x 2n+1 ) for which the mapping T : X → Y , where T (x) := f (x) + r(x), is not a local homeomorphism in a neighbourhood of zero.
Main results.
In [3] the following theorem is proved:
Assuming the invertibility of F , condition (2) holds if and only if there exists a constant
It is trivial that (2) implies the injectivity of F , so we can assume only the surjectivity of F in the "⇒" part of Theorem 3. We shall show that, in a particular case, one can weaken the assumption in the "⇐" part of the theorem. Proof. Observe that F (x) = 0 if and only if x = 0. Indeed, this follows from (3) and the equality
Hence, it sufices to prove the invertibility of the mapping
We shall use the following theorem (see [ 
hence it satisfies conditions (3), (4), and is invertible if α = 0. The case of dim X = dim Y = 2 is more interesting. Consider the mapping F : C → C,
where the space C of complex numbers is treated as a real (two-dimensional) Banach space. We see that F satisfies conditions (3), (4). Nevertheless, for n ≥ 1, it is not invertible.
Remark 2. In the case of dim X = dim Y < ∞, if F satisfies condition (4), then F ′ (x) is invertible for x = 0, and condition (3) holds. Indeed, we have
.h is positive on the Cartesian square of the unit sphere, which is compact. In this case, by (3),
Hence the pre-image under F of a compact set is bounded, and being closed, it is compact. Thus F is proper. From Theorem 4 and Remark 1, for the case of dim X = 3, F is a homeomorphism from X onto Y . Now, we shall show that conditions (3), (4) imply the surjectivity of F also in the case of infinite-dimensional spaces: 
